Dietary supplementation of tyrosine prevents the rapid fall in blood pressure during haemorrhage.
Previous studies have demonstrated the ability of tyrosine (TYR), the amino acid precursor of catecholamines, to increase blood pressure in rats made hypotensive by haemorrhage. Other studies have shown that supplementation of the diet with TYR can reverse certain neurochemical and behavioural consequences associated with acute stress. Such studies demonstrate that during conditions of enhanced neuronal firing catecholamine synthesis is accelerated when additional precursor TYR is made available. In these situations the rate-limiting enzyme of catecholamine synthesis, tyrosine hydroxylase, activated via phosphorylation, becomes responsive to additional TYR. Our experiments were designed to study the ability of dietary TYR (3.7%, or 4X the normal amount), to prevent the rapid fall in blood pressure observed during acute haemorrhage. Rats consuming the high TYR diet (5 days) maintained arterial blood pressure (systolic, diastolic and mean) at significantly greater values during the period of acute haemorrhagic insult than animals maintained on a control diet. Rats fed the high TYR diet had significantly greater levels of the amino acid in the heart, adrenal glands, liver, kidney, brainstem, spleen and semimembranosus pars caudalis muscle. We conclude that TYR can be stored and most likely utilized in the synthesis of catecholamines for the maintenance of arterial blood pressure during acute haemorrhage. These results are of particular importance in light of the fact that most total parenteral nutrition solutions contain very little if any TYR.